This paper examines the impact of international soccer matches on the Turkish stock market using firm-level and sorted-portfolio data. Applying Edmans et al. (2007) estimation method, we found a significant negative loss effect. However, once using panel data analysis as well as modeling spatial and temporal effects explicitly, the sportssentiment effect disappeared. The same conclusions could be made by replacing win (loss) dummies with unexpected win (loss) variables, removing Monday matches, dropping sports-related firms, and sorting portfolio returns by market capitalization and past returns. Hence, there is very limited micro-evidence to support the 'overreaction' hypothesis of individual investors using Borsa Istanbul data. However, we found evidence that sporting events have a larger impact on stock return volatility for firms with smaller market capitalization and lower past returns.
Introduction
Economic events, such as stock splits, mergers and acquisitions, are believed to have an impact on the value of financial assets 1 . The psychological literature in the past decade showed that even economically-neutral events, including weather (Saunders, 1993; Hirshleifer and Shumway, 2003; Cao and Wei, 2005) , the daylight-savings time change (Kamstra et al. 2000) , the lunar phases of the moon (Yuan et al. 2006) , and air pollution (Levy and Yagil, 2011) systematically correlate to variation of asset returns. The basic rationale is that these economically-neutral events have potential repercussions on the 'mood' of an investor, which translates into investment behavior that cannot be explained by the rationality principle.
One strand of the event-study literature focuses on the impact of sporting events (especially international game results) on asset prices. In fact, motivated by psychological evidence, the relationship between sporting results (especially soccer) and stock market returns has been developed as an important research field in sports economics (Hirt et al. 1992; Ashton et al. 2011; Kerr et al. 2005) 2 . Edmans et al. (2007) is a seminal piece. Using an international soccer sample comprising matches of 39 different countries for the period from 1973 to 2004, the authors found that losses of national soccer teams led to a strong negative stock market reaction and the loss effect increased with the importance of games.
This study aims at reexamining the sports-sentiment hypothesis using firm-level data from Borsa Istanbul -BIST (formerly known as Istanbul Stock Exchange -ISE). We explore how the performances of three big soccer clubs of Turkey, namely Besiktas (BJK), Fenerbahce (FB) and Galatasaray (GS), as well as the Turkish National Soccer team affected the BIST.
To begin, why is Turkey an interesting study? There are two reasons. (1). In developed countries, there are often multiple sporting events, such as football and baseball games, on the same day. They are equally popular. It is difficult to separate the effect of each sporting event.
Turkey has no such problem as soccer is the most important and dominant sport in the whole country. It is generally believed that the soccer-sports sentiment is strong. Games against foreign Our study differs from the previous literature in four important aspects. First, the scope of analysis is broader. We consider the impact of not only the soccer clubs but also the Turkish national team. This is important as a national team may affect the mood of a larger population in a country. Our dataset covers only international games against foreign clubs and excludes domestic games. International games should affect the mood of the supporters of the club team playing as well as the supporters of other clubs in a similar way due to national pride.
Nevertheless, the impact of domestic games can be diluted or eliminated, as the performance of a team will have an opposite effect on other teams' supporters (Eker et al. 2007 ).
Second, most of the early studies are confined to the impact of sporting events on market indices. Little research effort was directed toward a micro-level examination. There is a related stream of literature studying the effect of sports results on the stock returns of publicly-traded sports clubs 4 . Palomino et al. (2009) found that stock prices were sensitive to the game results of 16 listed British soccer clubs. There was a positive average abnormal return of 53 basis points following a win, and a loss led to a negative average return of 28 basis points. Scholtens and Peenstra (2009) documented a positive (negative) stock market reaction after a win (loss) for 8 listed soccer teams in 5 European countries during [2000] [2001] [2002] [2003] [2004] . The reaction to losses was higher than wins indicating an asymmetric market reaction. Demir and Danis (2011) documented that there were negative reactions to both an expected loss and an unexpected loss for Turkish listed soccer clubs 5 . One of the drawbacks of these studies is that the partial effect of investor sentiment cannot be separated from that of a change in expected company profit. The successful clubs are able to generate more revenue; therefore, wins (losses) are expected to increase (decrease) the future cash flows of clubs. A win also leads to more prize money, merchandise sales, or advertising income, thus driving up the stock price. At the same time, it affects investors' sentiment. Hence, the performance of a team affects its stock price. Considering all these, we estimate the sports-sentiment effect using all 447 firms' (not only soccer clubs) data from the BIST 100, in a bid to provide micro-evidence for the investors'-sentiment hypothesis.
The third aspect is related to methodology. A common problem of sports-event literature is spurious correlation. The procedure used by Edmans et al. (2007) , strictly speaking, is a highdimensional (39 countries) multivariate time-series model. The second step is Seemingly Unrelated Regression (SUR), adjusting for clustering effect only due to curse of dimension. As well known in the literature, serial correlation biases the standard error downward, which may lead to incorrect inference; in this particular case, accepting the existence of sports-sentiment effect. Kaplanski and Levy (2010) tackled the spurious correlation by different strategies. For instance, an outlier year with bad returns in which the World Cup took place was dropped.
Trading days with major events that occurred during the World Cup period were eliminated. A June-July monthly dummy was added to handle seasonal effect. Rather than manipulating the dataset and varying the independent variables, we tackle the spurious correlation problem by casting the model in a purely time-series setting. We propose a direct estimation method. The BIST 100 firm returns are sorted by market capitalization and past returns into five portfolios. In this way, the temporal effect can be handled directly.
Fourth, Palomino et al. (2009) The rest of the paper proceeds as follows. The next section describes the data set. Section three reports the findings of firm-level analysis. Section 4 presents the sorted portfolio analysis results followed by a discussion in section five.
Data
The game results are collected from www.mackolik.com; they are cross-checked from Most of the European Cup games were played on Tuesday, Wednesday, or Thursday evenings; however, games of the national team were more homogenously distributed during the week. The effect of a game result is observed on the first trading day just after the game. Thus, if a match is played on the weekend, the effect will be observed on Monday. Likewise, the impact of weekday games is observed on the next trading day. The impact of a particular game cannot be separated if there are multiple games on the same day. One possible solution is deleting all sporting events of a trading day if there is more than one game (Demir et al. 2014 7 An additional criterion can be adopted to eliminate multiple-game effect. First, a cut-off time is set (for instance, 9 a.m.). If a match kicks off at 10 a.m., it will be treated as a match on the next trading day. Let's say trading day t is matched with sporting event on day t-1; and suppose that day t has another sporting event played during its trading hour (of course, this sporting event will be matched with trading day t+1). Then, the pair of trading day t and sporting event on day t-1 will be deleted, because the return on day t will be affected not only by the sporting event on day t-1, but also one on day t. The former approach is adopted in this study. To minimize the loss of observations, we take the approach that if two trading days are more than 10 days apart, the observation will be deleted.
The BIST100 index source is the Borsa Istanbul website 9 .
In section four, sorted portfolios by market capitalization (the product of stock price and number of shares outstanding) and past returns (the moving average of the last 22 trading days)
will be constructed by the daily firm returns. To be specific, on each trading day, the firms are sorted by market capitalization or past returns and split into quintiles. Then, a value-weighted return will be computed for each quintile. The process is repeated every day and a portfolio will be formed 10 .
Controlling for the outlier effect is necessary in the case of Turkey. Turkey went through economic crises in 1994, 2001, and 2008, after opening up its capital account in 1989 (Rodrik, 2012 
Micro-Level Analysis
The first part of our analysis estimates the sport-sentiment effect using Turkish firm-level data by Edmans et al. (2007) procedure. The procedure consists of two steps. There were 39 countries in their sample. The first equation involves the estimation of major market index returns of each country using market factors as control (for instance, a local market index and a world market index). The residuals were then collected for the second step 12 which is essentially SUR adjusting for cross-sectional clustering effect. The key independent variables are win and loss dummies of games. One of the problems is that the second step neglects country-specific factors (which can be unobservable) and temporal persistence.
Edmans et al. (2007) Approach
This section is devoted to exploring the sports-sentiment effect with firm-level data from BIST100 by using Edmans et al. (2007) estimation strategy. The null hypothesis is that the stock return will not be affected by economic-neutral events like international sporting-event results
and no exploitable abnormal profits exist assuming that individual investors are rational such that their buying and selling positions are based only on fundamentals. The alternative hypothesis is that game results matter and the stock return variation reflects overreaction of individual investors.
Let it be the continuously compounded post-dividend daily return of an individual stock i on day t; the first step is to estimate the following equation:
where i is an index of firms and m,t is the continuously compounded daily BIST on day t. We include dummy variables for each day of the week to control for the day of the week effect Ke et al. 2007; Aydogan and Booth, 2003) . W t = {W 1t , W 2t , W 3t , W 4t } are dummy variables for the days of the week: Monday, Tuesday, Wednesday, and Thursday, respectively. H t = {H 1t , H 2t , H 3t , H 4t , H 5t } are dummy variables for days for which the previous 1 through 5 days are non-weekend holidays. The lagged stock return it−1 is included in the specification (1) to account for first-order autocorrelation. The BIST 100 return is also included to control for the correlation between individual stock returns and the market index portfolio return attributed to systematic risk that is well documented in the literature 13 .
For each company i, equation (1) is estimated by OLS. In the second stage, we extract the estimated residuals from equation (1) which represent abnormal returns that should be the results from football-sentiment effects. Instead of using only national team matches like Edmans et al.
( 2007), we collect data of Turkish major soccer teams playing foreign rivals, which significantly increases the effective sample size. The effects of the outcome of international soccer matches on individual stock returns can be estimated using the following regression model: (2) is adjusted for heteroskedasticity.
Hypothesis 1: The sports-sentiment effect exists if the win coefficient is significantly positive
and/or the loss coefficient is significantly negative.
As argued in section 1, the foreign-investor ratio has increased significantly since 2006. If the sports-sentiment hypothesis is true, the measured sports-sentiment effect should be stronger (no matter positive win or negative loss effect) in the pre-2006 period.
Hypothesis 2: Domestic investors have stronger reactions to a national team win or loss:
the sports-sentiment effect is stronger in the pre-2006 period. Instead of a world-market index, the Dow Jones Index was used as an international-market effect in the preliminary analysis. 14 Strictly speaking, the time index should be t-1 as explained in section 2. We follow the convention of the literature (Edmans et al. 2007; Kaplanski and Levy, 2010) to use time t. Therefore, we can conclude that the football mood in Turkey is stronger than the world's average, and the market efficiency is weaker than that of developed markets. Although the national team dummy is not significant, there is evidence of team effect. For instance, a win of Fenerbahce and Galatasaray over foreign rivals, and a loss of Galatasaray are all significant at 10%. As a result, we can conclude that the loss effect is overwhelming in the Turkish stock market 16 following the Edmans et al. (2007) procedure.
Panel Data Analysis
There are two potential drawbacks of the estimation strategy adopted in the previous subsection.
(1) The temporal dependence is not adjusted in the second step which may possibly render the standard error incorrect. (2) There are 447 firms in our sample; the idiosyncratic factors are not modeled at all. Since the number of cross-sections is larger than that of Edmans et al. (2007) (39 countries), a natural extension is panel-data analysis, by which both spatial and temporal effects are modeled. The importance of controlling correlated residuals has been well explained in Petersen (2009) . The author found that 42% of finance papers that had been published by that time did not adjust the standard errors for possible dependence in the residuals, resulting in either an overestimate or underestimate of the standard errors of the estimated coefficients, and hence the corresponding confidence intervals. Petersen (2009) , by simulation, demonstrated that estimates that are robust in the form of dependence in the data produce unbiased standard errors and correct confidence intervals.
In the following analysis, we will consider Random Effect (RE) correcting the standard error by the Newey-West method and the Fixed Effect (FE) analysis using Driscoll and Kraay (1998) standard errors. The error structure is assumed heteroskedastic, autocorrelated up to two lags and possibly correlated between the firms (panels). The Driscoll and Kraay (1998) Equation (2) is modified as: Driscoll and Kraay (1998) standard error is simply the square root of the diagonal elements of the following asymptotic (robust) covariance matrix:
where X is the stack of Although the estimated coefficient of loss is negative, it is only statistically significant at 10%
level for the whole sample period using the Newey-West standard errors, which are robust to autocorrelation and heteroskedasticity. Moreover, no national team or soccer club effect is detected. The win coefficient of Galatasaray is highly significant, but the sign (negative win) is incorrect. However, the results from Table 2 show that neither loss effect nor win effect is significant after using robust standard errors as proposed by Driscoll and Kraay (1998) . We can conclude that neither loss effect nor win effect is significant. Only a mild but inconsistent Galatasaray team effect is found.
Robustness Test
There is reason to believe that the sports-sentiment effect is stronger under different circumstances. For instance, the investors' sentiment should weaken over time. To be specific, the impact of a Friday match will be diluted on the following Monday rendering it weaker than weekday game results. We propose two ways to deal with the weekend-dilution effect: (1) Assume that there is no match on Monday, treating it as a regular trading day without any match.
(2) Drop all Monday observations. Our analysis suggested that these two criteria gave similar results. We, therefore, report the results of the former scenario. In addition, four soccer teams and ESEM SPOR GIYIM (which sells sport apparel) are excluded. As argued in section one, sporting events would affect the earnings of sports-related firms, which are not related to sports sentiment. Table 3 reports the results of excluding Monday matches and soccer-related firms for the whole sample period. Evidently, the loss effect is stronger when concentrating on weekday soccer matches using the Edmans et al. (2007) methodology. When compared to the findings of Table 1 , the loss effect increases by 50 basis points. Without accounting for cross-sectional and temporal dependence, the evidence lends support to the sports-sentiment hypothesis. In fact, the loss coefficient is still significant at one percent using Newey-West correction error. However, column six of Table 3 indicates that the negative sports-sentiment hypothesis is rejected using fixed-effect model. That said, we found a positive win effect for Galatasaray. hypothesis that only an unexpected policy shock can have an impact on real variables (King and Plosser, 1984; Altig et al. 2004; Clarida et al. 2002) . Therefore, we deviate from Palomino et al. (2009) by generating an 'unexpected win' and 'unexpected loss' variable.
The average implied win-loss probability differences ( The results are reported in Table 4 . Whether using Newey-West or Driscoll and Kraay (1998) correction error, the unexpected outcomes have no impact on firm excess returns in a panel setting where both spatial and temporal effects are adjusted. The above analysis suggests that there is no micro-evidence of sports-sentiment or individual investor-overreaction effect once both spatial and temporal correlations are controlled.
As suggested by Petersen (2009) , controlling for firm-specific effect is critical for financialpanel data. Evidently, the sports-sentiment effect is non-existent by Driscoll and Kraay (1998) .
One of the possibilities is missing relevant economic variables. It is generally accepted that macroeconomic factors constitute a systematic risk that is fundamental to asset pricing.
Unfortunately, the macroeconomic variables are unobservable for high-frequency data. Our argument in sections 3.2 -3.4 will be stronger if we can demonstrate the disappearance of the negative-loss effect using the original Edmans et al. (2007) data 18 . We requested the data from the authors; unfortunately, the original dataset is no longer available.
The next section is devoted to multivariate time-series models in which two purposes can be achieved: (1) We will demonstrate the existence (or nonexistence) of sports-sentiment effect in a purely time-series setting; (2) We will test several interesting hypotheses related to investor irrationality.
Sorted Portfolio Analysis
In this section, the estimation is done in a purely time-series setting in order to tackle the possible spurious correlation problem. The estimation method in Edmans et al. (2007) is a high dimensional (39 countries) multivariate time-series model. The curse of dimensionality is solved in this paper by categorizing firm returns into several portfolios. Specifically, the 447 BIST 100 firm returns are sorted into five portfolios. Two sets of results are estimated using market capitalization and past returns as sorting criteria. With five portfolios, the estimation can handle the temporal effect (serial correlation) of the data directly. There are two advantages using sorted portfolios. First, the Capital Asset Pricing Model (CAPM) performs poorly using firm data; but the performance improves significantly when using sorted portfolios. It is possible that the sports-sentiment or individual investor-overreaction effect can be detected in sorted portfolios for which idiosyncratic factors are controlled. Second, a couple of testable hypotheses can be proposed to verify the sports-sentiment effects.
Impact on the Mean Equation
The criteria used for sorting the firm-level data into five portfolios are market capitalization and past returns. Market capitalization is defined as the product of the stock price and the number of shares outstanding. Past returns are constructed using the moving average of the daily firm returns of the last 22 trading days. Specifically, the firms are sorted by returns on each trading day and we split them into quintiles. A value-weighted portfolio return will be computed for each quintile by these two criteria. The process is then repeated every day and a portfolio is 
Hypothesis 4: With firm-level data sorted into five portfolios according to market capitalization, if the sports-sentiment effect truly exists, smaller firms (first quintile) should have a larger sports-sentiment effect.
The reason behind this is that more local, individual investors should be involved in the stock trading for small firms rather than large firms (Baker and Wurgler, 2006) . Table 5a summarizes the results of the sorted portfolio by market capitalization. The first quintile denotes the return of the portfolio with the smallest market size; the fifth quintile is the highest. Table 5a shows that the coefficients for BIST100 daily and lagged-portfolio returns are significant across all five portfolios consistent with the CAPM. The focus of this paper is the effect of sporting events on the returns 20 . We found that with the GARCH model, the effect of sporting events (win or loss effect) is mostly insignificant. The win/loss effect is only significant for fourth quintile but the win effect is a negative one. There is not much difference in sportssentiment effect between small firms and large firms since the sports-sentiment effect is not significant for most firms. The ARCH and GARCH coefficients are all significant which is evidence of strong sorted portfolio volatility persistence. To check robustness, we sort the portfolios into quarters. As shown in Table 5b , the findings remain the same; international soccer matches have no impact on mean returns of portfolios sorted by market capitalization. Hence, there is no evidence for hypothesis 4.
The above analysis ignores correlation across portfolios, which may render the standard error inappropriate. To control for this, we use multivariate VAR(1)-GARCH (0,1) with Constant Conditional Correlation (CCC) proposed by Bollerslev (1990) , which is a multivariate GARCH model with time-varying conditional variances and covariance but constant conditional correlations. Since convergence is difficult to achieve with all five portfolios, we only use the smallest and highest portfolios (1st and 5th quintiles). The estimated system of equations is: 
For simplicity, we assume that the ARCH matrix is diagonal. As shown in Table 5c , all the ARCH and GARCH coefficients are significant, indicating strong persistence effect. The estimated cross correlation is 0.507 indicating a positive relation between these portfolios. However, the win and loss coefficients are not significant for either portfolio. No team effect is detected neither.
Next, we sorted the firm-level data into five portfolios according to past returns (22-day moving average) of investors. It is expected that firms with higher past returns (fifth quintile) are more attractive to small individual investors than firms with smaller past returns (1st quintile).
Hypothesis 5: With firm-level data sorted into five portfolios according to the moving average of 22-day past returns, if the sports-sentiment effect truly exists, firms with high profit should have larger sports-sentiment effect.
Thus, the fifth quintile should have a larger sports-sentiment effect (Chang et al., 2012) .
However, results from GARCH (1, 1) model (as shown in Table 6a ) show very weak evidence in support of significant sports-sentiment effect. Only the loss coefficient of the 5th quintile is significant. Sorting the portfolios into quartile (Table 6b) gives the same result. Similarly, using the multivariate GARCH, Table 6c shows mostly insignificant sports-sentiment effect.
Impact on the Variance Equation
Sporting events may not affect the mean returns. Is it possible that variance of sorted portfolio returns is affected by international soccer match results? A variance equation is augmented to equation (3). Our first finding is that the impact of sporting events on stock return variance is stronger for small firms. From Table 5a , the win effect is highest for the second quintile (2.978) and virtually zero for large firms. Similarly, the loss coefficient (3.24) of the variance equation is only significant for the second quintile. Note that some of the parameters are zero, which is the value that actually maximizes the log-likelihood 21 . The decreasing pattern of variance effect is more obvious when we sort the portfolios into quartiles, as indicated in Table   5b . Small firms have the highest loss effect (2.0) and there is no impact on firms with the largest capitalization.
Our second finding is that when firms are sorted into five portfolios according to moving average of 22-day past returns, firms with lower profit (first quintile) tend to have larger variance after a match. From Table 6a , the win coefficient is as high as 2.78 for the first quintile, declining gradually to 0.5039 of the forth quintile and eventually disappearing for the fifth quintile. There is no loss effect. The result remains the same when we sort the firms into four portfolios as shown in Table 6b .
The win (loss) variables of Tables 5b and 6b are replaced by the unexpected win (unexpected loss) as a final check of robustness. The findings of Tables 7a and 7b are consistent 21 We restrict the variance equation parameters to some fixed values and see what effect it has on the loglikelihood. The loglikelihood for the first quintile is actually at maximum when the parameter on loss is restricted to zero. When it is restricted to some negative numbers, they lead to optimization failures with infeasible initial values; when it is restricted to small positive numbers, they lead to smaller loglikelihood than when restricted to zero. So the estimate and standard error on the variance equation parameter are both zero.
with those of Tables 5b and 6b that sporting events have no impact on the mean equation but have a significant effect on the variance equation.
Discussion
This study reexamines the sports-sentiment and investor-overreaction hypotheses in the event-study literature. Using 447 firm data from Borsa Istanbul from July 1, 1999-June 30, 2011, we do not find evidence for the null hypothesis once spatial and temporal effects are modeled explicitly. Instead of the conventional win/loss variables, two surprise variables are generated to test the overreaction hypothesis, which is rejected overwhelmingly under different criteria. We proceed to investigate the null hypothesis by sorted portfolios in a purely time-series setting.
Economic-neutral events like international soccer matches still have no impact on firm return.
However, we find evidence that sporting events have a significant impact on the variances of firms with smaller market capitalization and lower past returns.
There are a few limitations of this paper. For the estimation of equations (1) and (2), Edmans et al. (2007) and Kaplanski and Levy (2010) normalize the stock market returns by GARCH(1,1) volatility because the estimates will be biased downward if the stock returns exhibit time-varying volatilities. First, a GARCH (1, 1) model is estimated using equations (1) and (2). Then, the estimated conditional volatilities will be used to normalize the stock returns to have zero mean and standardized variance. No such adjustment is made in this paper. First, achieving convergence of equation (1) for all 447 firms simultaneously is almost impossible.
Second, the temporal variation has been modeled by the Newey-West, and Driscoll and Kraay (1998) correction error.
The choice of sporting event is always subject to controversy. After all, there is no objective measure of match importance. For instance, the FIFA World Cup Qualifying games are not important to Germany or Italy; it can be big news if it is a win for China. A popular strategy is to test robustness by using different sporting event choices. As a robustness test, we decided to further screen out the sample. A stricter criterion is adopted in the preliminary analysis. The FIFA Confederation Cup and UEFA matches are dropped 22 . Nonetheless, the conclusions remain the same. 22 The results were reported in the earlier version of this paper.
A minor concern is the estimation error carried over from equation (1) to equation (2), i.e., the measurement error of residuals from equation (1). As well documented in the literature, unless the measurement error is correlated to the explanatory variables, OLS is asymptotically valid under appropriate homoskedasticity assumptions. It is possible that omitted systematic factors can be correlated to market return in equation (1). With that said, the consequence is only large asymptotic variance, which has been adjusted in the second-step estimation. , and Galatasaray (GS). R1(t-1) and R5(t-1) are the lagged returns of portfolios with lowest and highest market size, respectively. CCC represents the constant conditional correlation. GCHC(1,1) and GCHC(2,2) are the diagonal elements of the GARCH components. ARCH (1,1,1) and ARCH(1,2,2) are the diagonal elements of the ARCH components P value 0.0001*** 0.0679* 0.0102** 0.4436 0.0144** 0.0001*** 0.0071*** 0.0001*** ***, **, and * represent statistical significance at the 1%, 5%, and 10% level, respectively. The dependent variables are the portfolio returns with lowest and highest past return. IST denotes the daily (closing) Istanbul Stock Exchange 100 returns. Win and loss are indicators of international soccer match results. FB, BJK and GS are dummies for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). R1(t-1) and R5(t-1) are the lagged returns of portfolios with lowest and highest past returns, respectively. CCC represents the constant conditional correlation. GCHC(1,1) and GCHC(2,2) are the diagonal elements of the GARCH components. ARCH (1,1,1) and ARCH(1,2,2) are the diagonal elements of the ARCH components are the diagonal elements of the ARCH components.
